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Background 

(00011 Networks, such as local area network (LAN) architectures frequently 
require the transmission of power, data and control signals to remotely located 
devices such as voice over internet protocol (VoIP) telephones or wireless local area 
network (WLAN) devices. Traditionally, in order to supply power along with the 
transmitted data signals, LAN architectures required multiple wired connections to the 
remote devices. For example, WLAN devices were able to communicate Ethernet 
data signals via category three (CAT-3) or category five (CAT-5) twisted pair wire 
and to receive power from a second cable connected to a power source, such as a wall 
socket or a battery. Additional cabling was necessary for communication of 
management and control signals. 

[0002] Earlier systems implemented a practice of applying power to a remote 
10/100 Base T Ethernet based device over unused pairs of conductors in a 10/100 
Base T Ethernet cable. The present system extends the scope of earlier 
implementations by adding out of band communications to the unused pairs to 
manage and control the remote device. Specifically, the present system extends the 
described power over Ethernet scheme by modulating a serial bit-stream over the 
same unused pairs in a fashion that is compatible and interoperable with existing 
power over Ethernet schemes. This process solves the problem of requiring multiple 
connections to a remote device for power, primary network connection and console 
interface. 

(00031 Elimmating the need for separate power, data and control wiring simplifies 
the installation and management of network devices, such as VoIP telephones or 
wireless access points, and can reduce the cost of installation. Therefore, it is 
desirable to transmit management and control signals over the same cabling that 
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currently provides power and network connectivity while only requiring the integrit>' 
of the physical layer. 

Summary of Illustrated Embodiments 

[00041 The present system and method provides for adding out of band 
communications to the unused pairs of network cable to manage and control a remote 
device. Specifically, the present system and method contemplate modulating a serial 
bit-stream control signal over the unused pair in a fashion that is compatible and 
interoperable with existing power over Ethernet schemes. 

[00051 In accordance with one embodiment, the present method includes 
receiving a power and data signal from a power and data input respectively. 
Additionally, a discovery signal may be received from a network device. The 
discovery signal may provide the system an acknowledgment of the presence of a 
network device capable of receiving power via the network. 

[0006] Once the discovery signal has been sent and then returned power is appUed 
to the remote device. At that pomt, the system and method may be suitably 
configured to concurrently transfer the power and data signals via a shared medium to 
the network device. Of course, the data signal may be modulated using existing 
means in a manner interoperable with the power signal. 

[0007] Another embodiment includes receiving a second data signal for the 
purpose out of band communications. The system may be further configured to 
concurrently transfer the second data signal with the power and data signal via a 
shared medium. 

[00081 In yet another embodiment, the system may be configured to receive the 
second data signal in the form of an Ethernet signal. The system may be suitably 
configured to convert the second Ethernet data signal into a serial bit-stream data 
signal. In accordance with an embodiment, the second data signal may be 
concurrently transferred with the power and data signals via a shared medium to the 
network device. 
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Brief Description Of The Drawings 

[00091 It will be appreciated that the illustrated boundaries of elements (e.g. 
boxes, groups of boxes, or other shapes) in the figures represent one example of the 
boundaries. One of ordinary skill in the art will appreciate that one element may be 
designed as multiple elements or that multiple elements may be designed as one 
element. An element shown as an internal component of another element may be 
implemented as an external component and vice versa. 

[00101 Figure I is a block system diagram of one embodiment of the present 
system illustrating power, data and control signal flow through components of the 
system. 

[00111 Figure 2 is a block component diagram of one embodiment of the power 
supplying equipment (PSE) in accordance with the present system illustrating power 
and data signal flow through the PSE. 

[00121 Figure 3 is a block component diagram of one embodiment of a network 
powered device (PD) in accordance with the present system illustrating power and 
data signal flow through the PD . 

[00131 Figure 4 illustrates one embodiment of the methodology for detecting the 
presence of a network device in accordance with the present system. 

[00141 Figure 5 illustrates one embodiment of the methodology for concurrently 
transmitting power, data and control signals in accordance with the present system. 

Detailed Description Of Illustrated Embodiments 

[00151 The following includes definitions of selected terms used throughout the 
disclosure. The definitions include examples of various embodiments and/or forms of 
components that fall within the scope of a term and that may be used for 
implementation. Of course, the examples are not intended to be limiting and other 
embodiments may be implemented. Both singular and plural forms of all terms fall 
within each meaning: 



[00161 "Logic", as used herein, includes but is not limited to hardware, firmware, 
software and/or combinations of each to perform a function(s) or an action(s), and/or 
to cause a function or action from another component. For example, based on a 
desired application or need, logic may include a software controlled microprocessor, 
discrete logic such as an application specific integrated circuit (ASIC), a 
programmable/programmed logic device, memory device containing instructions, or 
the like. Logic may also be fully embodied as software. 

[0017] "Signal", as used herein, includes but is not limited to one or more 
electrical signals, analog or digital signals, one or more computer or processor 
instructions, messages, a bit or bit stream, or other means that can be received, 
transmitted, and/or detected. 

[00181 "Software", as used herein, includes but is not limited to one or more 
computer readable and/or executable instructions that cause a computer or other 
electronic device to perform functions, actions, and/or behave m a desired manner. 
The instructions may be embodied m various forms such as objects, routines, 
algorithms, modules or programs including separate applications or code from 
dynamically linked libraries. Software may also be implemented in various forms 
such as a stand-alone program, a fimction call, a servlet, an applet, instructions stored 
in a memory, part of an operating system, or other type of executable instructions. It 
will be appreciated by one of ordinary skill in the art that the form of software may be 
dependent on, for example, requirements of a desired application, the environment it 
runs on, and/or the desires of a designer/programmer or the like. 

[0019] "Unused pairs" of conductor, as used herein, refers to the pairs of 
conductor located within a multi-conductor cable that are traditionally not used to 
transmit primary network traffic. 

[00201 "User", as used herein, includes but is not limited to one or more persons, 
software, computers or other devices, or combinations of these. 

[00211 "Used pairs" of conductor, as used herein, refers to the pairs of conductor 
located within a multi-conductor cable that are traditionally used to transmit primary 
network traffic. 



[00221 The following includes examples of various embodiments and/or forms of 
components that fall within the scope of the present system that may be used for 
implementation. Of course, the examples are not intended to be limiting and other 
embodiments are suitably implemented. 

[0023] Briefly describing one embodiment of the present system, it provides for a 
network system configured to concurrently transmit power, data and control signals to 
remotely located network devices over a shared medium or common conductor. For 
example, one embodiment introduces the concept of transmitting out of band control 
and management signaling via the unused pairs of a 10/100 Base T Ethernet 
connection to control and manage a remotely located network device concurrent with 
the transmission of power signals. Furthermore, the system is advantageously 
configured to transmit the out of band signaling along with the power signals in a 
common cable concurrent with the primary data and network communications. 

[0024] In other words, the system is suitably configured to utilize the used 
conductors within the 10/100 Base T Ethernet connection for transmission of primary 
data and network communications. Additionally, the system is suitably configured to 
concurrently transmit power and control signaling on the unused pairs of conductor 
with the cable. 

[0025] It will be appreciated that the network is suitably any type of computer 
network known in the art. For example, the network may be a local area network 
(LAN), a wide area network (WAN) or an asynchronous transfer mode (ATM) 
network or the like. For exemplary purposes, the embodiments described herein will 
be described based upon an Ethernet-based LAN architecture. 

[0026] In the following embodiments, the system is described to be configured 
utilizing a network port configured to accept a standard Registered Jack-45 or RJ-45 
connector with an eight-wire twisted pair cable. It will be appreciated that alternative 
ports, connectors and/or cabling are suitably utilized without departing from the scope 
of the present system. Although the embodiment contemplates utilizing the RJ-45 
connector, an artisan would appreciate that other connectors known in the art could be 
implemented without departing from the scope of the invention. 
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[0027] Illustrated in Figure 1 is a simplified system component diagram of one 
embodiment of the present system 100. The system components shown in Figure 1 
generally represent the system 100 and suitably employ any desired configuration 
included within any system architecture. 

[0028) One embodiment of the present system is directed to a system and method 
configured to concurrently supply power, data and control signals to remotely located 
network devices over a standard Ethernet eight conductor twisted-pair cable. For 
example, the connection of a remotely located network device is suitably 
accomplished utilizing a single 10/100 Base T Ethernet connection. 

[0029] In an embodiment, primary network traffic is advantageously transmitted 
over used pairs of conductor while power, serial control and discovery signaling is 
suitably and concurrently transmitted over the unused pairs within the eight wire 
conductor. While the present embodiment describes the concurrent transmission of 
power, data and control signals, it will be appreciated that the transmission of any 
combination of these signals may be accomplished without departing from the scope 
of the present system. For example, in the event that the remotely locaited device is 
incapable of acceptmg power via the network, the system may suitably transmit 
primary network traffic concurrent with serial control and management signals. 

[00301 In Figure 1, an embodiment of the present system 100 is illustrated. 
Generally, the system 100 includes a mid-span Power Sourcing Equipment (PSE) 110 
configured to transmit Ethemet primary communications 120 together with out of 
band serial data 130, Ethemet secondary communications 140 and direct current (DC) 
power 150 to a remotely located Powered Device (PD) 160 via Ethemet cables 170, ■ 
180. The PD 160 may be configured to receive signals from the PSE 110 and is 
capable of communicating with the PSE 110. For example, the PD 160 is suitably 
configured to communicate with the PSE 110 to acknowledge the ability to accept 
power via the network thus prompting the PSE 110 to send DC power 150 via the 
network. 

[0031] It will be appreciated that the ability for the out of band signaling to 
communicate does not depend on the status of the Ethemet link. In other words, the 
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out of band signaling is configured to communicate so long as the unused pairs are 
intact and connected. 

[0032] Although Figure 1 illustrates the PSE 110 implemented as a mid-span 
device located between the sections of conductor 170, 180. It will be appreciated that 
the present system is implemented with the PSE 110 as an endpoint PSE and may take 
the form of a power injector design block that is suitably a standalone device. 
Further, it will be appreciated that the PSE 110 is advantageously integrated into 
additional network equipment such as a switched hub (not shown) or the 
corresponding support circuitry of the PD 160. 

[0033] In an embodiment, the system is advantageously configured to modulate 
the serial data 130 concurrent with DC power 150. Additionally, a separate 10/100 
Base T Ethernet connection (e.g. Ethemet Secondary 140) is suitably used to provide 
a second channel for control and management of the network device. 

[0034] The serial data signals 130 suitably include management and control 
signals received via a standard serial connection port such as an RS-232 interface. 
Similarly, the Ethemet secondary signals 140 are suitably management and control 
signals transmitted via the Ethemet connection. Of course, an artisan will appreciate 
that the Ethemet connection advantageously affords greater cable connection length 
than the standard serial port connection. 

[00351 The operation and directional flow of power and data signals will be better 
understood with reference to Figure 2 which illustrates an example of power and 
signal flow through the PSE 110. Illustrated in Figure 2 is a simplified system 
component diagram of one embodiment of the PSE 110. 

[0036] As shown in Figure 2, an embodiment of the PSE circuit block 110 may 
suitably include a micro terminal server 210 configured to convert signals from 
Ethemet to serial bit-stream data and a serial data multiplexer or mux 220 configured 
to combine multiple signals for transmission. Additionally, a discovery signal 
generator 230 and a discovery signal detector 240 are advantageously provided and 
configured to perform the determination of presence of remote device. As well, a 
power controller 250 configured to regulate and transmit power, a modem 260 
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configured to modulate and demodulate discovery signals for transmission and 
Ethemet magnetics 270 are advantageously provided. The system components shown 
in Figure 2 generally represent the PSE 110 and may have any desired configuration 
without departing firom the scope of the present system. 

[00371 In an embodiment, the system is configured to perform a discovery process 
initiated by the PSE 110 generating a fixed fi-equency signal and applying the signal 
to the unused-transmit pair. During the condition that the PD 160 is not receiving 
power, the fixed frequency applied to the unused-transmit pair is looped back onto the 
unused-receive pair. As the PSE 110 receives the looped-back signal, the PD 160 is 
considered to be discovered and the PSE 110 applies a direct current (DC) voltage 
across the unused pairs. The discovery mode is maintained throughout the duration of 
applying power to the unused pairs. 

[00381 In operation and as illustrated in Figure 2, the Ethemet primary 
communications signals 120 may be transmitted to the PD 160 via the used pairs of 
conductor exclusive of the PSE 110. Altematively, it will be appreciated that the 
Ethemet primary communication signals 120 are suitably passed through the PSE 110 
to the PD 160. For example, the Ethemet primary communication signals 120 may be 
passed through the mux 220 of the PSE 110 in the same manner as described below 
with reference to the Ethemet secondary signals 140. 

[0039] Concurrent with the transmission of the Ethemet primary signals 120, the 
PSE 110 circuit block may be configured to utilize the unused pairs of conductor to 
transmit discovery signaling from the discovery signal generator 230. As well, the 
PSE 110 can be configured to concurrently use the unused pairs of conductor to 
transmit control and management serial data 130, Ethemet secondary data 140 and 
power 150 to the network device 160. 

[00401 Continuing with the example, the discovery signal generator 230 is 
advantageously configured to generate a detection signal of fixed fi^quency and 
amplitude on the unused pair of conductor to commence the determination of the 
presence of a remote network device 160 that is capable of receiving DC power 150 
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via the network. This detection signal may be transmitted to the remote network 
device 160 via modem 260. 

[0041] A discovery signal detector 240 is advantageously configured to receive a 
signal from the remote network device 160 to identify the presence of a network 
device 160. Further, the discovery signal detector 240 is advantageously configured 
to coordinate with the power controller 250 to regulate and transfer power to the 
remote device 160. Once powered, the system is suitably configured with logic to 
monitor the remote device 160 to concurrently supply power along with data and 
control signals. 

[00421 In an embodiment, on the return path of the detection process, the unused- 
receive pair of conductor is suitably connected to the modem 260 as shown in Figure 
2. The modem 260 is advantageously configured to extract the received serial bit- 
stream and discovery signaling. Upon determination of the presence of an un- 
powered network device, the power controller 250 may be enabled. Accordingly, 
power controller 250 applies power to the unused-transmit pair transmitting DC 
power 150 to the network device 160 via the Ethernet magnetics 260. 

[0043] With continued reference to Figure 2, serial data 130 used to control and 
mange the network device 160 is suitably transmitted over the unused pairs of 
conductor. Specifically, the serial data 130 is advantageously transferred to the mux 
220 of the PSE 110 via a standard serial communications port or interface of a 
management device (not shown). For example, an RS-232 or RS-422 interface port is 
suitably used to communicate the serial data 130 to the PSE 110. Of course, it will be 
appreciated that any serial port known in the art is suitably used to communicate the 
serial data 130. 

[00441 In addition to the transmission of serial data 130, the system is 
advantageously configured to transmit Ethernet secondary data 140 to control and 
manage the remote device 160. The micro terminal server 210 on the PSE 110 side of 
the system is suitably used as another serial bit-stream sink or source in addition to 
the serial data 130. The micro terminal server 210 may be configured to convert 



9 



Ethernet secondary 140 traffic from a different LAN or VLAN dedicated to 
management or control to a serial bit-stream signal. 

(0045) In other words, the system is advantageously configured to convert the 
Ethernet secondary 140 communication into a serial bit-stream signal to be modulated 
on to the downstream connection. It will be appreciated that this process may 
elimmate the need for a terminal server and may allow connection of an Ethernet 
based WAN interface adapter (e.g. cable modem or DSL modem) or separate 
LANAn:.AN for control and management of the PD 160. 

[00461 It will be appreciated that this Ethernet to serial conversion process 
enables a network administrator to manage and control the remote device 160 beyond 
the limited physical range of a serial connection. It will also be appreciated that this 
disclosure is independent of the protocol used to communicate between a network 
node (not shovm) and the micro terminal server 210 however, it will be appreciated 
that a protocol such as Tehiet could be used to facilitate the conmiunication. 

J00471 Continuing with the example, the micro terminal server 210 is 
advantageously configured to receive the Ethemet secondary signals 140 and to 
convert the Ethemet secondary signals 140 into bit-stream serial data signals. Once 
converted into serial control data, the signals are suitably transmitted firom the micro 
terminal server 210 to the mux 220. In addition to performing the conversion, it will 
be appreciated that the micro terminal server 210 is advantageously configured with 
logic to cohtrol the operation of the mux 220. 

[00481 The mux 220 is suitably configured to merge the serial data signals 130 
and serially convert Ethemet secondary signals 140 for transmission to the modem 
260 where the signals can be modulated and ultimately transmitted to the remote 
device 160. It will be appreciated that the mux 220 is suitably configured to transmit 
serial data 130 and Ethemet secondary data 140 as individual or combined signals. 

[00491 Next, the serial data signals are transferred to the modem 260 which is 
advantageously configured to modulate and transmit the signals via the unused pairs 
of conductor to the Ethemet magnetics 270. Independent of a source device (not 
shown), the modem 260 modulates the bit-stream serial data via the unused-transmit 
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pair in a fasliion interoperable with the signals from the discovery signal generator 
230 and power 150. In other words, the modem is advantageously configured to 
modulate the signals in such a manner to permit the transmission of the serial data and 
power along a shared mediiun or conductor. 

[0050] Of course this disclosure is not limited by the modulation scheme used to 
transfer the serial bit-stream. It will be appreciated that any modulation scheme 
known in the art is suitably used without departing from the concepts and 
embodunents described herein. For example, an artisan will appreciate that a 
Frequency Shift Keying (FSK) modulation scheme in accordance with the 
embodiments described herein. In accordance with FSK, the two states of a serial bit- 
stream (mark and space) are represented by two respective frequencies. In one 
embodiment, the sum total signaling on the medium is representative of a discovery 
signal and tiie two states of the serial bit-stream. 

[00511 One skilled in the art will appreciate that the PD 160 requires a compatible 
PSE 110 for this scheme to operate, therefore, the discovery and mark/space signaling 
can be combined. In this arrangement the discovery signal is suitably set at a fixed 
frequency (fd) and the mark/space may be set at the same frequency plus an offset 
above or below (e.g. f^ark = fd, fspace = U +/- foffsct). The discovery signal is derived 
from the presence of either the mark or the space signal being received. 

[0052] Regardless of the modulation scheme employed by the modem, in 
alternate embodiments, both the PSE 110 and the PD 160 are advantageously 
configured to use the discovery signal as the base frequency for serial bit-stream 
encoding and to separate the discovery signal from the serial bit-stream signaling. 

[00531 Although the components of the PSE 110 circuit block are described in 
accordance with this embodiment, it will be appreciated that other implementations 
and arrangements of the components described herein are suitably used without 
departing from the scope and operation of the present system. For example, the PSE 
circuit block 110 is advantageously configured to be externally connected to data 
terminal equipment (DTE) (not shown) and optionally to a network device 160 that is 
applied to a micro terminal server 210. 
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100541 The signal flow through the PD 160 on the receiving side of the system 
will be better understood with reference to Figure 3. Illustrated in Figure 3 is a 
simplified system component diagram of one embodiment of the PD 160. The system 
components shown in Figure 3 generally represent the PD 160 and may have any 
desired configuration without departing from the scope of the present system. 

[0055] In operation, when the PD 160 is in the un-powered state, the discovery 
signal received from the PSE 110 (as described above) is looped backed via a loop- 
back signal path 310 between the unused-transmit and the unused-receive pairs and 
sent to the PSE 110 via Ethernet magnetics 320 to complete the discovery process. 

[0056] Once received by the PSE 110, DC power is transmitted from the PSE 110 
to the PD 160 as described above. It will be appreciated that the modem 330 on the 
PD 160 side is advantageously configured to loop the discovery signal back to the 
PSE 110 and to block the received serial bit-stream traffic from being looped back to 
PSE 110. 

[00571 Upon receiving power from the PSE 110, the loop-back signal path 310 is 
disabled and the unused-transmit and unused-receive pairs are connected to the 
modem 330. The modem 330 converts the modulated transmit and receive bit- 
streams "to logic level signaling that is suitably connected to the Universal 
Asynchronous Receive Transmit (UART) 340 through the isolation block 350 of the 
PD 160. 

[00581 It will be appreciated that the modem 330 is advantageously configured to 
continue to provide either a new discovery signal or a copy of the original discovery 
signal to the PSE 110 during the entire time of operation m order to continue the 
acknowledge the current state of the PD 160. 

[00591 The modem 330 and supporting circuitry is suitably powered using a 
dedicated power supply 360 on the non-isolated side of the PD 160. Both the 
extracted power and UART destined signaling may be bridged to the isolated side of 
the PD 160 entity. It will be appreciated that the operation of the PD 160 is the same 
whether power is obtamed through the Ethernet connection or through locally applied 



12 



power. In other words, the serial bit-stream signaling will continue to reach the 
UART 340 even when the PD 160 is locally powered. 

[0060] An artisan will appreciate that the operation of the PD discovery scheme is 
independent of the presence of the serial bit-stream. Similarly the operation of 
transfer of serial bit-stream is independent of the PD discovery scheme. In other 
words, the operation of these two ftmctions are completely independent of one 
another and do not require the other to be operational. 

[00611 Illustrated in Figure 4 and Figure 5 are embodiments of a methodology 
400, 500 associated with the present system. Generally, Figure 4 illustrates the 
discovery process used to determine the presence of a network device capable of 
receivmg power. Figure 5 generally illustrates the method of transmitting power, data 
and control signals throughout the present system. 

[0062] The illustrated elements denote "processing blocks" and represent 
computer software instructions or groups of instructions that cause a computer or 
processor to perform an action(s) and/or to make decisions. Altematively, the 
processing blocks may represent functions and/or actions performed by functionally 
equivalent circuits such as a digital signal processor circuit, an application specific 
integrated circuit (ASIC), or other logic device. The diagram, as well as the other 
illustrated diagrams, does not depict syntax of any particular programming language. 
Rather, the diagram illustrates functional information one skilled in the art could use 
to fabricate circuits, generate computer software, or use a combination of hardware 
and software to perform the illustrated processing. 

[0063] It will be appreciated that electronic and software applications involve 
dynamic and flexible processes such that the illustrated blocks are suitably performed 
in other sequences different than the one shown and/or blocks are suitably combined 
or separated into multiple components. They are also implemented using various 
programming approaches such as machine language, procedural, object oriented 
and/or artificial intelligence techniques. The foregoing applies to all methodologies 
described herein. 
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(00641 Suitable software for implementing the various components of the present 
system and methods using the teachings presented here include programming 
languages and tools such as Java, Pascal, C#, C++, C, CGI, Perl, SQL, APIs, SDKs, 
assembly, firmware, microcode, and/or other languages and tools. The components 
embodied as software include computer readable/executable instructions that cause 
one or more computers, processors and/or other electronic device to behave in a 
prescribed manner. Any software, whether an entire system or a component of a 
system, may be embodied as an article of manufacture and maintained as part of a 
computer-readable medium as defined previously. Another form of the software may 
include signals that transmit program code of the software to a recipient over a 
network or other communication medium. It will be appreciated that components 
described herein are suitably implemented as separate components or combined 
together. 

[00651 With reference to Figure 4 and Figure 5, the methodology will be 
described directed to a system that is advantageously configured with a PSE and PD 
capable of transmitting and/or receiving signals via a conunon conductor or shared 
medium. Specifically, the methodology will be described with reference to a system 
that can be configured with logic, a discovery signal generator and a discovery signal 
detector to determine the presence and current state of a powered device. Also, the 
methodology will be described with reference to a system configured with a micro 
terminal server to convert Ethernet data to serial bit stream data, a multiplexer to 
combine signals and a modem to modulate and demodulate signals and a power 
controller and supply to regulate and provide power to the powered device. 

[0066] Referring to Figure 4, the process is commenced with the determination of 
a PD. Illustrated in Figure 4 is an embodiment of the process steps that are suitably 
taken to determine the presence and current state of a PD. At block 410, the system 
generates and transmits a discovery signal to determine the presence of a PD. 

[00671 If at decision block 420, a powered device is not available, the system 
remains idle until a device capable of receiving power via the network is available. If 
at decision block 420 the system determines the presence of remote device capable of 
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receiving power via the network, the signal transmission continues and is received by 
the PD (block 430). 

[0068] Next, the discovery signal is processed to determine the present state of the 
PD (decision block 440). If the PD is already in the powered state, an 
acknowledgement signal is suitably transferred to the PSE to continue uninterrupted 
transmission of power (block 450). If the PD is in an un-powered state, power is 
transmitted to the PD at block 460. Following the transfer of power at block 460, the 
system again sends an acknowledgement signal to continue uninterrupted power 
delivery to the device (block 450). 

[00691 Referring now to Figure 5, an embodiment of the process steps that are 
advantageously taken to concurrently transmit signals from a PSE to a PD are shown. 
As illustrated in Figure 5, the process can include multiple simultaneous processes. 

[0070] At block 510, the system can transmit Ethernet primary signals to the PD. 
Concurrent with the transmission of Ethernet primary signals, the system is suitably 
configured to transfer control and power signals to the PD. 

[0071] Next, the system queries to determine if Ethernet secondary data is 
available (decision block 520). If Ethernet secondary data is not available at block 
520, the system continues to query for Ethernet secondary data while continuing to 
transmit other available signals. 

[0072] If at block 520 Ethernet secondary data is available, the system converts 
the Ethernet secondary data into serial control data (block 530). Once converted into 
serial control data, the data is transferred to the mux (block 540). 

[0073] Concurrent with the above processes, the system determines if serial data 
is available (block 550). If at block 550 serial data is not available, the system 
continues to query for serial data while continumg to transmit other available signals. 
If at block 550 serial data is available, the serial data is transferred to the mux (block 
560). 
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[00741 At block 570, the mux combines the serial data and serially converted 
Ethernet secondary data and transfers the signals to a modem. Concurrently, DC 
power is suitably transmitted by the PSE to the PD (block 580). 

[00751 The modem modulates the serial control data on a shared medium in a 
fashion interoperable with the DC power (block 590). Finally, the serial control data 
and power are transmitted to the PD via a shared medium (block 595). 

[00761 While the present system has been illustrated by the description of 
embodiments thereof, and while the embodiments have been described in 
considerable detail, it is not the intention of the applicants to restrict or in any way 
limit the scope of the appended claims to such detail. Additional advantages and 
modifications will readily appear to those skilled in the art. Therefore, the system, in 
its broader aspects, is not limited to the specific details, the representative apparatus, 
and illustrative examples shown and described. Accordingly, departures may be 
made from such details without departing from the spirit or scope of the applicant's 
general inventive concept. 
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